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O^HHM H3 npOHBJieHMH pe3yJIbTaTOB CJIOXHOrO B3aHMO^eHCTBHH napTHepOB B napa3H- 
TO-xo3HHHHbix CHCTeMax cjiyxcMT (J)eHOMeH napa3MTapHOM KacTpauHH, conpoBoxmaiomeMCfl 
b paae cjiynaeB pejjyKUMen KonyjiHTHBHoro annapaTa caMua. BjiMHHHe 3apaxceHna mojijiio- 
ckob napTeHMTaMM TpeMaToji (Microphallidae) npojjeMOHCTpnpoBaHO Ha npnMepe H3MeHe- 
hmh CTpoeHHH neHMca caMUOB jjByx bm£Ob jiMTopajibHbix MOJUiiocKOB Littorina saxatilis 
h L. obtusata. 


BaxHbiii acneKT B3aMMOOTHOiiieHHH b cncieMe napa3 HT—xo3hhh — B03#eiiCT- 
Bne napa3HTOB Ha penpo^yKTHBHyio cnocoSHOCTb xo3HHHa BnjiOTb jxo nojiHoro 
npeKpameHMH (JjyHKuwoHMpoBaHHH roHa# — napa3HTapHOH KacTpauHH (florejib, 
1941; THHeuMHCKan, 1968; Costau et al., 1991; Digilio et al., 2000; Bollache et 
al., 2002; da Silva et al., 2002; Calado et al., 2005, h #p.). Ilapa3HTapHafl KacTpa- 

UHH MOXCeT 6bITb nOJIHOH HJIH HaCTHHHOH B 3aBHCHMOCTH OT KOHKpeTHOTO TH- 
na B3aHMOOTHOmeHHH napa3HT—X03HHH. 06lUHH OHOJIOrHHeCKHH CMbICJl 3T0r0 
HBJieHHH o6bIHHO paCCMaTpMBaeTCH B KOHTeKCTe OnTHMH3aUHH HCnOJlb30BaHHH 
napa3HTOM 3HepreTH4ecKHX pecypcoB xo3HHHa. ripe^nojiaraeTCH, hto 3HaHH- 
TejibHan qacTb 3HepreTH4ecKHX 3anacoB xo3HHHa, KOTopan ^ojixcHa 6biTb 
BOBjieneHa b BbinojiHeHne ero penpoAyKTHBHon cjjyHKUHH, «nepeKjno4aeTCH» na- 
pa3HTOM £JIfl HCnOJlb30BaHHH Ha CBOe pa3BHTHe H BOCnpOH3BO£CTBO 
(de Jong-Brink et al., 2001). flpKne npHMepbi napa3HTapHOH KacTpauHH Heozmo- 
KpaTHO onncaHbi npn HCCJie/iOBaHHH B3aHMO^eHCTBHH napTeHHT TpeMaTO# h hx 
xo3HeB — OpioxoHornx h ^BycTBopnaTbix mojuhockob (rnHeuMHCKan, 1968; 
Cheng et al., 1973; Costau et al., 1993; Crews, Yoshino, 2001; daSilva et al., 
2002, h #p.). CaM (jjeHOMeH napa3HTapHOH KacTpauHH mojuhockob moxcho cbh- 
3biBaTb KaK c npHMbiM MexaHHHecKHM B03^eiiCTBHeM Ha roHa^y xo3HHHa (He- 
nocpe^CTBeHHoe ncnojib30BaHHe TKaHen 3a cneT nnTaHHH napa3HTa, HeKpo3 
TKaHefi), TaK h c onocpe^OBaHHbiM B 03 #eHCTBHeM (MeTaOojiHTbi napa3HTa). Mc- 
CJie^OBaHHH MexaHH3MOB B03^eHCTBHH napa3HTOB Ha penpO^yKTHBHyiO CHCTeMy 
xo3HeB no3BOJiHjiH nun nocjie^Hero cjiynan BbmejiHTb TaKxce ^BOHKyio bo3moxc- 
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HOCTb: npflMoe B03AencTBne ceKpeTopHo/oKCKpeTopHbix npo^yKTOB aeflTejibHO- 
cth napa3HTOB Ha nojiOBbie opraHbi hjih «HenpnMoe» B03AencTBne nocpeacTBOM 
peryjiHUHH pa6oTbi HenpooHAOKpnHHon CHCTeMbi caMoro xo3HHHa (de Jong- 
Brink et al., 2001). 

Microphallus piriformes Galaktionov, 1983 — oahh H3 HaH6ojree pacnpocTpa- 
HeHHbix bhaob TpeMaTOA, napa3H™pyioiitHM b MOJunocKax poaa Littorina Ha Ee- 
jiom h BapeHueBOM Mopnx (Granovitch et al., 2000). M. piriformes xapaicrepH3y- 
eTCH aHKceHHbiM >KH3HeHHbiM uhkjiom h cootbctctbchho npHMon nepeAanen 
MeTauepKapHH, C(J)OpMHpOBaBLLIHXCH BHyTpH CnOpOUHCT B MOJUIIOCKaX, OKOHHa- 
TejibHbiM xo3neBaM — nHTaioiuHMCfl Ha jimopajiH nTHuaM. flonepHne cnopoun- 
CTbi napa3HTa jioKajiH3yiOTCfl b renaTonaHKpeoce h nonoBOH cncTeMe mojijho- 
CKa-xo3HHHa. Tlpn otom b ancTajibHbix OTAejiax MyxccKon nojiOBon CHCTeMbi 
cnopouncTbi oOHapyxHBaiOTCfl Hpe3BbinaHHO peAKo (Hainn HaOjnoAeHHfl). 
Y MOJUHOCKOB Littorina saxatilis w L. obtusata , 3apaxceHHbix cnopouncTaMH M. pi¬ 
riformes ’, HaOjuoaaioTCH npn3HaKH nojmon napa3HTapHon KacTpaunn (rpaHOBHH, 
CeprneBCKHH, 1990; TajiaKTHOHOB, 1993; TpaHOBHH, TopOynmH, 1995), bkjho- 
naa 3HanHTejibHoe yMeHbmeHne b pa3Mepax KonyjmTHBHoro opraHa caMuoB, a 
TaKxce yMeHbineHne KOJinnecTBa h BejinnHHbi neHHajibHbix xcejie3. B to xce 
BpeMH nOnbITOK npOCJieaHTb rHCTOJIOrHHeCKHe nOCJieACTBHH B03ACHCTBHH 3THX 
TpeMaToa Ha nojiOByio cncreMy MOJunocKOB-xo3HeB paHee He npeanpMHHMajiocb. 
B cbh3h c 3thm ocHOBHaH 3aAana npe^JiaraeMOM paOoTbi — cpaBHeHHe CTpoeHHH 
xcejie3HCTOH Mac™ KonyjiHTHBHoro opraHa mojijhockob L. saxatilis n L. obtusata b 
H opMe h b ycjiOBHflx 3apaxceHHOCTH cnopouHCTaMH M. piriformes. 

MATEPHAJI H METOAHKA 

C6op MaTepHajiOB npoBOAHjin b Hiojie—aBrycTe 2004 r. h b Hiojie 2005 r. Ha 
MopcKon SHOJiorHHecKOM CTaHUHH Cnsry (o-b CpeaHHM, ry6a Hyna KaHAa- 
jiaKincKoro 3ajiHBa Eejioro Mopn). Mojijhockob L. saxatilis h L. obtusata co6npa- 
jih BpynHyio c noBepxHOCTH cyScTpaTa. MecTa c6opa MaTepnajia ajih HCCjieaoBa- 
hhh (c yKa3aHMeM pa3Mepa paKOBHHbi, B03pacTa h KOjinnecTBa neHHajibHbix 
xcejie3 KaxcAoro MOJunocKa) npeacTaBjieHbi b TaSjiHue. y Bcex mojijhockob H3Me- 
pHJIH BbICOTy H IHHpHHy paKOBHHbi C TOHHOCTbK) JX O 0.1 MM, a TaKXCe OlteHHBa- 
jih B03pacT no KOjibuaM 3HMHen ocTaHOBKH pocTa Ha paKOBHHe. Ilocjie H3Mepe- 
HHH MOJIJHOCKOB BCKpbIBaJIH C HCnOJIb30BaHHCM 6HHOKyjIHpHOrO MHKpOCKOna 

MEC-10 h onpeaejiHjin noji, Hajinnne 3apaxceHHH napTeHHTaMH TpeMaTOA, bha 
napa3HTa h CTaanio ero 3pejiocTH. JX .jih nccjieaoBaHHH oToSpaHbi He3apaxceHHbie 
caMUbi jihttophh h caMUbi, 3apa>KeHHbie TpeMaToaaMH Microphallus piriformes. 

KonyjiHTHBHbin opraH Kaxcaon oco6h cjjHKcnpoBajiH xnAKOCTbio ByoHa, nocjie 
nero H3roTaBjiHBajiH napacjjHHOBbie cpe3bi no eraHAapTHon mctoahkc. Bo Bcex 
cjiynaax aHajiH3npoBajin cepnnHbie cpe3bi tojhuhhoh 10—11 mkm, OKpauieHHbie 
reMaTOKCHJIHHOM C 303HHOM. 

Cpe3bi H3ynajiH noA MHKpocKonoM «MnKMea» npn yBejinneHnn xlO n x 40. 
Bee H3MepeHHH npoH3BOAHjin c noMombio o6i>eKT- h OKyjinp-MHKpoMeTpa 
C TOMHOCTbK) AO 1 MKM. MHKpO(J)OTOrpa(J)HH )KeJie3 BbinOJIHeHbl npn yBeAHHe- 
hhh x20, x40 c noMombio (J)OTOKaMepbi MHKpocKona Leica h uncjjpoBoro cJjoto- 
annapaTa Nikon Coolpix 4500. 

CxeMa CTpoeHHa KonyjnrraBHoro opraHa mojijhockob L . saxatilis h L. obtusata 

KonyAHTHBHbin opraH jihttophhha pacnojioxceH Ha npaBon CTopoHe rojiOBbi 
MOAAiocKa no3aAH mynajibua n npeACTaBjineT co6on cpaBHHTejibHO KpynHoe Myc- 
KyAHCTOe TejIO KOHHHeCKOH (J)OpMbI. B CTpOeHHH KOnyAHTHBHOrO opraHa MOXCHO 
BblAeAHTb OCHOBaHHe, MblHieHHOe TejIO H KOHUeBOH (J)HAaMeHT. OCHOBaHHe 
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MaTepnaji Hcnojib30BaHHbiH b pa6oie 
Collection data 


Bhji 

MOJunocKa 

MecTo c 6 opa 

Aaia c 6 opa 

LUnp./Bbic. 

paKOBHHbl, 

MM 

Bo 3 pacT 

KOJIHHeCTBO 

neHHajibHbix 

xcejie 3 

Bhji napa 3 HTa 

L. saxatilis 

Kopra y JleBHHa 

22.07.04 

6.0/6.3 

3 

7 

— 


HaBOJioKa 


5.0/5.4 

3 

8 

— 


lOlUKOBCKaH 

13.07.05 

6/7 

3 

6 

— 


ry6a 


6.3/8 

4 

7 

— 




7.3/8.2 

4 

8 

- 




6/6.4 

3 

9 

— 




6.2/7 

3 

6 

- 


Ty6a flKOBJieBa 

26.07.05 

8.3/6.9 

4 

4 

He 3 pejibie ciamm* 




8.2/7.1 

4 

5 

» » 


Kopra y JleBHHa 

23.07.05 

5/6 

3 

4 

M. piriformes** 


HaBOJioKa 


6.2/7 

4 

5 

To xe 

L. obtusata 

lOlJLIKOBCKaH 

22.07.04 

8.0/8.4 

3 

18 

— 


ry6a 


7.9/8.1 

3 

15 

— 



13.07.05 

8.2/8.5 

5 

17 

— 




6.4/6.5 

4 

12 

— 



19.07.05 

7.4/7.9 

5 

18 

— 




8.9/9.4 

6 

11 

— 




7.7/7.6 

4 

13 

— 


Ty6a flKOBJieBa 

26.07.05 

8.3/7.7 

4 

9 

He 3 pejibie ciamm* 




7.3/7.4 

4 

12 

» » 




7.4/7.1 

3 

8 

M. piriformes** 




7.4/8.4 

4 

10 

To xe 


npHMenaHHe. * — 3 apaxeHHe cnopouncTaMH MHKpo 4 >ajuiHii rpynnbi «pygmaeus», coaepxainHMH He rioji- 
HOCTbio c(J)opMnpoBaHHbie MeTauepKapHH (b TeKCTe iuia KpaTKOCTH o 6 o 3 HaHaioTca KaK «He 3 pe;ibie cTaann»). ** — 
3 apaaceHHe cnopoiiHCTaMH c HHBa 3 HOHHbiMH MeTauepKapnaMH. 


oSbIHHO CKJia/IMaTOe, KOHIjeBOH (J)HJiaMeHT MOXCeT 6bITb pa3HOH (J)OpMbI H JUIHHbl 
(pHC. 1). B TOJime KonyjiHTHBHoro opraHa npoxoaHT ceMflH3BepraTejibHbiH KaHaji, 
OTKpbiBaiomHHCH Ha KOHue 4)HjiaMeHTa. HHHepBHpyeTcn KonyjinTHBHbiH opraH 
npaBbiM neaajibHbiM raHrjiHeM. Ochobhoh o6i»eM opraHa BbinojiHeH coeaHHH- 
TejIbHOH TKaHbK) H BOJIOKHaMH KOJIbljeBOH MyCKyjiaTypbl. OSbIHHO B ero COCTaBe 
BbiaejiHiOT 2 THna xcejie3HCTbix CTpyKTyp: 6oKajiOBHaHbie h neHHajibHbie xcejie3bi. 

BoKajiOBHaHbie xcejie3bi pacnojiaraiOTCH b onHTejiHH neHHca h npoH3BoanT 
KHCjibiH cjiH3HCTbiH cexpeT (Reid, 1986, 1989). neHHajibHbie xcejie3bi y L. saxati¬ 
lis w L. obtusata pacnojiaraiOTCH Ha BeHTpajibHOH CTopoHe Tejia neHHca pmoM 
c ero CKjiaa^aTbiM ocHOBaHHeM. OopMa TaKHx xcejie3 name Bcero OKpyrjian. 
Hhcjio h pacnojioxceHHe neHHajibHbix xejie3 pa3JiHHHO y othx aByx bujxob. L. sa- 
xatilis xapaKTepH3yeTCH HeSojibniHM KOJinnecTBOM xcejie3 (1 — 10), pacnojioxceH- 
hhx name Bcero b ojxhh pna (pnc. 1, A; 6, A, cm. bkji.), Toraa KaK y L. obtusata 
ohh b GojibiiiHHCTBe cjiynaeB pacnojiaraiOTCH b 2 h 6ojiee pnaa (pnc. 1, E; 7, A , 
cm. bkji.), (jjopMHpyn TaK Ha3biBaeMyio «noayniKy» (Reid, 1996). 

PE3YJIbTATbI M OBCY^EHME 

OrpoeHne neHHajibHbix xcejie3 caMUOB L. saxatilis h L. obtusata xapaKTepH3y- 
eTcn cxojtHbiMH nepTaMH. Y o6ohx bhjiob Kaxcaan xcejie3a coctoht H3 ceKpeTop- 
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Phc. 6. MHKpocJ)OTorpa(t)Hn nennaJibHbix xejie3 L. saxatilis. 

A , B , ft — pacnojioxeHne >Kejie3 b KonyjiHTHBHOM opraHe mojijhockob: 3/io- 
poBoro, 3apa>KeHHoro He3pejibiMM MHKpo^ajiJiH^aMH rpynnbi «pygmaeus» w 3apa- 
xeHHoro 3penbiMH cnopouHCTaMM c MHBa3MOHHbiMM MeiauepKapHHMH M. pin- 
formes cooTBeTCTBeH ho; E, T, E — neHnajibHbie xejie3bi Tex ;*:e mojijiiockob. 

Fig. 6. Microphotographies of the Littorina saxatilis penial glands. 
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Phc. 7. MnKpo(})OTorpa(j)MM nennajibHbix xejie3 L. obtusata. 
06o3HaMeHHfl Te )Ke, mto h Ha pmc. 6. 

Fig. 7. Microphotographies of the Littorina obtusata penial glands. 









Phc. I. OpoeHHe KonyjiflTMBHoro opraHa Littorina saxatilis (A) h Litforina obtusata (5). 
a — KOHuesoii (})HJiaMeHT, 6 — neHHajibHbie acejieabi, e — CKJia^MaToe ocHOBaHHe (no: Reid, 1996). 

Fig. 1. Structure of the copulative of Littorina saxatilis (A) and L. obtusata (5). 


hoh Haem h pe3epByapa (pwc. 2; 6, B ; 7, B). CexpeTopHaH nacTb npe,acTaBJieHa 
>Kejie3HCTbiMH KJieTKaMH (pnc. 2), uHTon^a3Ma KOTopbix xapaKTepH3yeTca 3ep- 
HHCTocTbio, a supa KpynHbie, ny3bipbKOBRiiHbie c xopoiuo BbipaxceHHbiM aa- 
pbiuiKOM. )Ke^e3HCTbie kjictkh co6paHbi b Kaacrepbi, xaxcabiH H3 KOTopbix orpa- 
HHHeH Co6cTBeHHOH MbIllieMHOH 060 JI 0 HK 0 H (pHC. 2). Y L. SaxatUlS 3 T 0 060 J 10 HKa 
BbipaxceHa 6o;iee otmctjimbo, TOraa xax y L. obtusata OHa oneHb TOHKaa IIomh- 
mo 3Toro HMeeTca m o6ma» MbmieMHa» o6o;ioHKa Bcero KOMruiexca loiacTepoB 
x<ejie3HCTbix K/ieTOK (pwc. 2). Kojimhcctbo xce^e3HCTbix kjictok BHyrpH pa3Hbix 
KJiacTepoB pa3JiH4aeTCH, ho o6biMHO b xaxcaoM icuacTepe b iliiockocth cpe3a Ha- 
CHHTbiBaeTca 7—12 )Ke^e3HCTbix loieTOK. Kaxcaaa xe.ne3HCTafl KneTKa HMeeT Bbi- 



Phc. 2. CxeMa cTpoeHHfl neHna^bHOM *ejie 3 bi nojioB 03 pejibix He3apaxeHHbix caMuoB Littorina saxa¬ 
tilis (A) w L. obtusata (5). 

a — ceKpeTopHaa MacTb, 6 — pe3epByap, e — )KeJie3HCTan KJieTKa, ^ — MbiiueMHaw oGKJiaaKa tcnacTepa, d — o6mafl 
MbiiueMHaa o6onoMKa KJiacTepoB, e — npoaojibHbie Mbimubi, mc — KojibixeBbie Mbiuuubi, 3 — BHyTpeHHHH 3nHTejinii 

Kancyjibi. 

Fig. 2. Scheme of the penial gland in mature noninfected males of Littorina saxatilis (A) and L. obtu¬ 
sata (5). 
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Pmc. 3. OpoeHMe KonyjiflTMBHoro opraHa 3apa>xeHHbix TpeMaTOxiaMM mojuiiockob Littorina saxatilis 

(A) h L. obtusata (E). 

Fig. 3. Structure of the copulative organ of Littorina saxatilis (A) and L. obtusata (E) infested by trema- 

todes. 


THHyTyK) (JjopMy; ee otpoctok HanpaBjieH k Kancyjie pe 3 epByapa. Otpoctkh Bcex 
icneTOK oflHoro K/iacrepa npoHH3biBaiOT MbiiueHHyio Kancy;iy pe3epByapa eflH- 
hhm ctbojiom h BxoflaT b cocTaB BHyTpeHHero 3iTHTejiHJi Kancyjibi. flupa xcejie- 
3HCTbIX KJieTOK paCnOJIOJKCHbl B paCUiHpeHHOH HX 43CTH, yflaJieHHOft OT CTeHKH 

Kancy/ibi. BbicoTa KJiacTepoB (b. mi.) xcejie 3 HCTbix kjictok cocTaBJiaeT 6o;iee no- 
jioBHHbi BbicoTbi MbiiueHHoft Kancyjibi (B. M.) (b. kji. / b. M. = 

= 189 ± 4 / 249 + 5 mkm) y L. saxatilis, h npHMepHo 1/5 BbicoTbi MbiuieHHoii 
Kancyjibi (b. kji. / b. m. = 31 ± 5 / 166 ± 4 mkm) y L. obtusata. )Kejie3HCTbie mia- 



Pmc. 4. CxeMa cTpoeHMH neHMajibHoft >xejie3bi Mojunocxa Littorina saxatilis , 3apa>xeHHoro He3pejibiMM 
CTaiiMflMM MMKpo(J)ajuiMii rpynnbi «pygmaeus» {A) m >Kejie3bi MOjunocica Littorina saxatilis , 3apa>xeHHO- 
ro MHBa3HOHHbiMM CTaiiM«MM M. piriformes (E). 

a — )Kejie3HCTafl KJieTKa, 6 — MbiiuenHafl obioiaAKa KJiacrepa, e — o6maa MbiineHHaa o6ojiOHKa KJiacTepoB, a — 
npoaojibHbie Mbiuiubi, d — KOJibixeBbie Mbiuiubi, e — BHyTpeHHHH 3nnTejiHM Kancyjibi. 

Fig. 4. Scheme of the penial gland in Littorina saxatilis infested by immature stages of Microphallidae 
from «pygmaeus» species group (A) and glands of L . saxatilis infested by invasion stages of Microphallus 

piriformes ( E). 
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Phc. 5. CxeMa cTpoeHna neHnajibHon xejie3bi Mo;uiiocKa Littorina obtusata , 3apaxeHHoro He3pe;ibiMH 
CTanmiMH MHKpo(J)ajui mu rpynnbi «pygmaeus» ( A ), h neHnajibHOH *e;ie3bi Mojunocica Littorina obtusa¬ 
ta , 3apaxeHHoro HHBa3HOHHbiMH CTaiiH«MM M. piriformes (/>). 

a — xe^e3MCTa« mieTKa, 6 — MbimeMHan o6icnai*Ka icnacTepa, e — npoaojibHbie Mbimubi, ^ — KOJibueBbie Mbimubi, 

d — BHyrpeHHHfi anHTejiuft Kancyjibi. 

Fig. 5. Scheme of the penial gland in Littorina obtusata infested by immature stages of Microphallidae 
from «pygmaeus» species group (A) and penial gland of L. obtusata infested by invasion stages of Mic¬ 
rophallus piriformes ( E ). 


CTepw oKpyacaiOT MbimeHHyio Kancyjiy pe3epByapa cnjiouiHbiM cjioeM. HaM6ojib- 
uiee hx KOJiHHecTBo npHMbiKaeT k CTOpOHe Kancyjibi, npOTHBOnoJio>KHOH ee bbi- 
BOAHOMy npoTOKy. 

Pe3epByap neHHajibHOH xcejie3bi npejtCTaBjiaeT co6oh TOJiCTOCTeHHyio Kancy- 
Jiy, cocTOHinyio m 3 npojiojibHbix h nonepeHHbix MbiuieHHbix bojiokoh. BHyTpeH- 
HHH nojiocTb pe3epByapa BbicTJiaHa pecHHHHbiM sumtimtM n cojtepxcnT ceKpeT. 
ripocBeT Kancyjibi OTKpbiBaeTCH Hapyxcy OTBepcTneM Ha BeHTpajibHOH CTOpOHe 
neHHca. Y L. saxatilis (fropMa MbiuieHHOH Kancyjibi b pa3Hbix >Kejie3ax ojihoh 
oco6h MOxceT 6biTb OBajibHOH hjih 3JuiHncoBHjmoH, y L. obtusata Kancyjibi name 
Bcero oBajibHon (fropMbi. Kancyjia pe3epByapa cJioxceHa npojtojibHbiMH n KOJib- 
ueBbiMn MycKyjibHbiMH BOJiOKHaMH (pwc. 2). Y L. saxatilis KOJibueBbie Mbimubi 
pacnojiaraioTCH paBHOMepHo no Been Kancyjie, a y L. obtusata o6pa3yioT CKonjie- 
Hne M3 HecKOJibKMx jtecHTKOB ny4KOB, ji0KajiH30BaHH0e b cpejtHeH nacTM Kancy¬ 
jibi. OjtHaKO oraejibHbie BOJioKHa MoryT pacnojiaraTbcn h BHe 3Toro cKonjieHMH. 
KjieTKH anHTejiHH Kancyjibi (pnc. 2) npo3pa4Hbie. Me>Kjty onHTejinajibHbiMH 
KjieTKaMM pacnojiaraiOTCH otpoctkh xcejie3HCTbix KJieTOK, 3anojiHeHHbie mcjiko- 
3epHHCTbiM ceKpeTOM. Y L. obtusata onnTejiHajibHbie kjictkh UHJiMHjtpHHecKMe, 
Hjtpa pacnojiaraiOTCB b mx 6a3ajibHbix 4acT hx npH6jiH3HTejibHO Ha oahom ypoB- 
He. AHajiornHHoe CTpoeHne HMeeT jiHiiib AHCTajibHan nacTb anmejiMH Kancyjibi 
L. saxatilis. B npoKCMMajibHOM oraejie npocBda Kancyjibi 3Toro BHjta kjictkh 
3nMTejiHH KpynHee, 3aKOHOMepHoro pacnojioxceHMH njtep b 6a3ajibHOH 4acTH 
KJieTOK He Ha6jnojiaeTCH. 

TaKHM o6pa30M, neHnajibHbie xcejie3bi He3apaxceHHbix caMuoB L. obtusata 
h L. saxatilis coctoht m 3 HecKOJibKMx KjiacTepoB xcejie3HCTbix cy63nHTejiHajibHbix 
KJieTOK, BbijtejiHiomHx ceKpeT b ojihh pe3epByap, npocBeT KOToporo BbiCTJiaH 
UHJIHHJipHqeCKMM peCHHMHbIM SnHTeJlHCM. IlO-BHAHMOMy, 3a C4eT C0KpameHH4 
MycKyjiaTypbi pe3epByapa ceKpeT jtajiee BbiBOflHTca Hapyxcy Ha noBepxHOCTb ne- 
HHca. Ha&JiiojtaeMaa cTpyKTypa neHHajibHbix xcejie3 CBHjteTejibCTByeT 06 hx npH- 
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Ha^JieXHOCTH K >KeJie3aM 3K30KpHHH0T0 THna. OyHKUHOHaJIbHafl 3HaHHMOCTb 
neHHajibHbix xcejie3 b jiHTepaiype npaKTHnecKH He oOcyxcjiaeTCfl, xota hx iiinpo- 
Koe pacnpocTpaHeHHe y racrponoji CBH^eiejibCTByeT o BaxtHOCTH BbinojiHaeMbix 
(J)yHKUHH B penpO^yKUHH 3THX MOJIJ1IOCKOB. BbICKa3bIBaJIOCb JIHUIb npeOTOJIO- 
xceHHe o tom, hto ceKpeT neHHajibHbix xcejie3 noMoraeT neHHcy yzjepxcHBaTbCH 
b MaHTHHHOH nojiocTH cbmkh no BpeMH KonyjinuHH Ha CTajiHH nepejjanH cnep- 
mh caMKe (Hyman, 1967; Reid, 1996). 

Y 3apaxceHHbix TpeMaTOjiaMH caMuoB jihttophh HadJiKweTca HacTHHHaa pe- 
r yKUHH KonyjmTHBHoro opraHa. 3to npoflBjnieTCfl b yMeHbineHHH pa3Mepa neHH- 
ca (zuiHHa / umpHHa 4.5 + 1.2/3 + 1 mm y 3£opoBoro h 2.9 ± 0.5 / 1.8 ± 0.3 mm 
y 3apaxceHHoro MOJUiiocKa npn ojmHaKOBOM pa3Mepe paKOBHHbi), yMeHbiueHHH 
KOJiHHecTBa neHHajibHbix xcejie3 y o6ohx bhjiob (pnc. 3; 6, B, Jf\ 7, 5, Jf). B otjih- 
HHe ot neHHca 3jiopoBoro MOJUiiocKa pe3epByapbi neHHajibHbix xcejie3 6ojiee rjiy- 
6oko norpyxceHbi b Tejio KonyjuiTHBHoro opraHa. 

rncTOJiorHHecKoe CTpoeHne neHHajibHbix xcejie3 L. saxatilis h L. obtusata , 3a- 
paxceHHbix TpeMaTOjiaMH M. piriformes , cymecTBeHHO pa3JiHHaeTCH. y L. saxatilis 
3th H3MeHeHHH KacaiOTCH h MbiuienHOH Kancyjibi pe3epByapa, h KJiaciepoB xce- 
jie3HCTbix KJieTOK neHnajibHOH xcejie3bi. CreHKa MbiinenHOH Kancyjibi 
3apaxceHHbix mojuhockob TOHbine, neM y 3£opoBbix oco6en (36 ± 5 h 50 ± 4 mkm 
cooTBeTCTBeHHO npH paBHbix pa3Mepax Kancyjibi). npn otom y MOJUiiocKa, 3apa- 
xceHHoro He3pejibiMH CTajiHHMH MHKpocJiajiJiHji, npojiojibHbie MbiineHHbie bojiok- 
Ha CTeHKH Kancyjibi (JiopMnpyiOT CKJiajiKH, He xapaKTepHbie juui CTpyKTypbi Kan¬ 
cyjibi 3jiopoBoro MOJUiiocKa. B cbh3h c yKa3aHHOH CKJiajmaTOCTbio MycKyjiaTypbi 
npocBeT Kancyjibi npnoOpeTaeT Ha cpe3e He OKpyrjiyio, a 3Be3jmaTyio (jiopMy 
(pnc. 4, A\ 6, /). 

KjieTKH XCejie3HCTbIX KJiaCTepOB MOJUHOCKOB, 3apa>KeHHbIX HHBa3HOHHbIMH 
CTaziHHMH M. piriformes , xapaKTepH3yiOTC4 HeOojibiiiHM kojihmcctbom 3epHHCToro 
ceKpeia b unTonjia3Me n, HaoOopoT, KpynHbiMH npo3panHbiMH BaKyoJiHMH, co- 
CTaBJiHioinHMH 66jibinyio nacTb o6beMa Bcero KJiacTepa. npOTOKH xcejie3HCTbix 
KJieTOK OTKpbiBaiOTCH b pe3epByap, npoxo m nepe3 MbiinenHyio Kancyjiy. BaxcHO 
OTMeTHTb, hto y mojijiiockob, 3apaxceHHbix cnopouncTaMH c eme He ccJiopMnpo- 
BaHHbiMH MeTauepKapnxMH, «BaKyojiH3aunH» xcejie3HCTbix kjictok He HaOjnojia- 
eTCH. y MOJUHOCKOB, 3apaXCeHHbIX cnopouncTaMH C HHBa3HOHHbIMH MeTauepKa- 
pHHMH, npojiojibHan n nonepenHan och pe3epByapa craHOBHTCfl npn6jiH3HTejibHO 
paBHbiMH, a caMa (JiopMa pe3epByapa Ha cpe3e — 6ojiee ccJiepHMecKOH, neM oji- 
jinncoBHjiHOH (pnc. 4, E; 6, E ). >Kejie3HCTbie KJiacTepbi pacnojiaraiOTca npaKTH- 
necKH BOKpyr pe3epByapa xcejie3bi, a He npenMynjecTBeHHO BOKpyr BepxHen ero 
4ac™, KaK y 3jiopoBbix L. saxatilis (pnc. 4, E ; 6, E). 

Ha ocHOBaHHH nojiyneHHbix jiaHHbix moxcho npejmojioxcHTb, mto b pe3yjibTa- 
Te (JiopMHpoBaHHH HHBa3HOHHbix MeTauepKapHH M. piriformes neHnajibHbie xce- 
Jie3bi L. saxatilis npeTepneBaiOT cjiejiyioiime nepecrpoHKH. npojiyKUHH ceKpeTa 
xcejie3HCTbiMH KJieTKaMH b 3HannTejibHOH CTeneHH CHHxcaeTCH. Ha6jnojiaeTC4 
yMeHbineHne oOueMa pe3epByapa, bo3moxcho, 3a cneT jiereHepauHH ojihhx Mbi- 
ineHHbix bojiokoh h 6ojiee KOMnaKTHOH «ynaKOBKH» ocTaBinnxcn. Bepo^THO, 
HMeHHO C 3THM MOXCHO CB43aTb nOHBJieHHe XapaKTepHOH CKJiajIHaTOCTH BOJIOKOH 
h (JiopMHpOBaHHe 3Be3jmaTon (JiopMbi npocBeTa. C yMeHbineHHeM oOueMa pe3ep- 
Byapa MOxceT 6biTb CB43aHO n HaSjnojiaeMoe y 3apaxceHHbix oco6en pacnojioxce- 
Hne xcejie3HCTbix KJiacTepoB non™ BOKpyr Bcero ero nepnMeTpa. 

CTpoeHne neHHajibHbix xcejie3, 3apaxceHHbix L . obtusata , xapaKTepH3yeTca 
HHbIMH 0C06eHH0CT4MH. HaH 60 JIbUIHe pa3JIH4HH no CpaBHeHHIO C XCeJie3aMH 
3JIOpOBbIX MOJIJIIOCKOB KacaiOTCH CTpOeHHH KJiaCTepOB XCeJie3HCTbIX KJieTOK. 
y JIHTTOpHH, 3apaXCeHHbIX He3peJIbIMH CTajIHHMH MHKpO(J)aJIJIHJI,, HHCJIO KJiacTe- 
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poB xejie3MCTbix KJieTOK MeHbuie, mx rpaHMUbi MeHee BbipaxceHbi (pnc. 5, A\ 
7, /). y MOJUHOCKOB, 3apaxeHHbIX CnopOUMCTaMM C MHBa3MOHHbIMM MeTauepKa- 
PMHMM HaGjHOAaiOTCH JlMUIb OTJXQJlbHblQ KJieTKM )Kejie3HCTbIX KJiaCTepOB 

(pnc. 5, E; 7, E). Ochobhom oG'beM KjiacTepoB 3anojmeH KjreTKaMM coe^MHMTejib- 
HOM TKaHH, XapaKTepH3yK)mHMHC5I MejlKHMM, KOMnaKTHbIMM H^paMH. TaKHM 
o6pa30M, coeAMHMTejibHaH TKaHb pacnojiaraeTCH npaKTMnecKM BnjiOTHyio k ubi- 
uieqHOM Kancyjie xcejre3bi. CaMH Kancyjibi xapaKTepM3yiOTCfl c(J)epHHecKOH (a He 
BbiTHHyro-OBajibHOM, KaK y 3,nopoBbix mojuhockob) 4)opmom (pnc. 5; 7, r, E). 
MbiuieHHaH CTeHKa Kancyjibi TOJiCTan, fiohtm b 2 pa3a TOJime, hqu y 3,aopoBoro 
MOJunocKa: nojroBHHa (52 mkm) m TpeTb (30 mkm) uiMpMHbi Kancyjibi cootbctct- 
BeHHo; CKjiaAHaTOCTH MbiuieHHbix bojtokoh He HaGjnoaaeTCfl. IlpocBeT pe3epBya- 
pa Kancyjibi CTaHOBMTcn MeHbuie, hqu y 3£opoBbix ocoGen M3-3a Gojibnion toji- 
mHHbi CTeHKM MbiineHHOH Kancyjibi. 

M3MeHeHHH CTpoeHMH neHnajibHbix xcejie3, CBH3aHHbie c 3apaxceHneM M. piri- 
formes , no-BMjjHMOMy, npennTCTByeT mx HopMajibHOMy 4)yHKUHOHHpoBaHHio 
y oGonx bmjjob mojuhockob. OopMa pe3epByapa m3mchhctch, yMeHbinaeTcn ero 
npocBeT. Pe3epByap OKa3biBaeTcn norpyxceHHbiM rjiyGxce b TKaHb KonyjiHTMBHoro 
opraHa. Kojimhcctbo oGHapyxcMBaeMbix Ha cpe3ax HanojiHeHHbix ceKpeTOM Kjie- 
tok coKpamaeTCH. V L. saxatilis oto CBH3aHO b nepByio onepejib c npeKpameHM- 
eM (f)opMMpoBaHMH ceKpeTa m conyTCTByiomeM BaKyojiM3auMeM xcejie3MCTbix mie- 
tok, ay L. obtusata — c jje3MHTerpauMeM KjiacTepoB, KOTopaa, no-BMjiHMOMy, 
conpoBOxcjiaeTCfl yMeHbineHMeM KOJinnecTBa ceKpeTopHbix kjictok. OTMeneHHbie 
pa3JiMHMH CTpoeHMH xcejie3 y 3apaxceHHbix L. saxatilis m L. obtusata jiMiiib c oneHb 
GoJIbHIOM OCTOpOXCHOCTbK) MOJKHO TpaKTOBaTb KaK MOKBMAOBbie B CBH3M C He- 
GojibniMM o6T>eMOM npoaHajiM3MpOBaHHoro MaTepnajia. Bo3moxcho, HaGjnojiae- 
Mbie pa3J!MHMH CBH3aHbI He C BMAOBOM npMHajUieXCHOCTbK) X03HMHa, a C HeOAM- 
HaKOBbiM BpeMeHeM, npouiejmiMM c MOMema 3apaxceHMH. 

HaGjuojiaeMbie M3MeHeHMH CTpoeHMH neHnajibHbix xcejie3 npn 3apaxceHMM 
M. piriformes aojdkhm nponcxojiMTb AOCTaTOHHO Gbicrpo. 06 otom CBMjxeTejibCT- 
ByiOT jiaHHbie no CTpoeHMio xcejie3 caMUOB, 3apaxceHHbix He3pejibiMM CTajXMHMM 
pa3BMTMH MMKpo(J)ajuiM,a rpynnbi «pygmaeus». FlpojiojixcHTejibHOCTb pa3BMTMH mx 
jiOKajibHOM reMMnonyjiHUMM ot MOMema 3apaxceHMH MOJunocKa jxo (jjopMnpoBa- 
HMH MHBa3MOHHbIX MeTaU,epKapMM B £OHepHMX CnopOUMCTaX OUeHMBaeTCH 
B 1.5—2 Mec. (raJiaKTMOHOB, floGpOBOJIbCKMM, 1984). npM 3T0M (J)OpMMpOBaHMe 
AonepHMx cnopouMCT npoMexojiMT npM6jiM3MTejibHO nepe3 MecHU nocjie 3apaxce- 
HMH. TaKMM o6pa30M, MOJIJ1IOCKM, COGpaHHbie HaMM B KOHUe MIOJIH m cojjepxca- 
mne eme He3pejibie jjonepHMe cnopouncTbi, 3apa3MJiMCb He paHee miohh. Cjiqjxo- 
BaTejibHO, Bee M3MeHeHMH b CTpoeHMM neHnajibHbix xcejie3 caMUOB, 3apaxceHHbix 
napa3MTaMM, HaxojmmMMMCH Ha otom CTajjnn pa3BMTMH, coBepuiaiOTCH b npejje- 
jiax 1 — 1.5 Mec. 

Hcnojib30BaHHbiM b paGoTe MaTepnaji no CTpoeHMio neHnajibHbix xcejie3 moji- 
JIIOCKOB, 3apa>KeHHbIX MHBa3MOHHbIMM CTajJMHMM M. piriformes , CBMAeTejlbCT- 
ByeT o tom, hto npouecc napa3MTapHOM KacTpaunn 3aTparMBaeT Bee oraejibi no- 
jiobom CMCTeMbi caMUOB jiMTTOpMH. npn 3 tom ecjiM coGctbchho roHajia m ee 
npoKCMMajibHbie BbiBOjuiiHHe nyrn MoryT HaxoAHTbCfl no jx HenocpejjCTBeHHbiM 
B03AeMCTBMeM J10KaJIM3yiOmMXCH TaM JX OHepHMX cnopouMCT, AMCTaJIbHbie OTJie- 
jibi, BKjnonan KonyjiHTMBHbiM opraH, KaK npaBMjio, cboGoahh ot napa3MTOB. Ta¬ 
KMM o6pa30M, HaGjnojiaeMbie rncTOJiornHecKMe m (JiyHKUMOHajibHbie M3MeHeHMH 
3T0M HaCTM I10J10B0M CMCTeMbi MOryT B03HMKaTb TOJlbKO B pe3yjIbTaTe JX MCTaHT- 
hoto B03AencTBMH napa3MTOB 3a cneT mx 3KCKpeTopHo/ceKpeTopHbix npojiyKTOB. 
Bonpoc JKe O npHMOM MJIM OnOCpejIOBaHHOM B03JI,eMCTBMM 3TMX npOAyKTOB Tpe- 
GyeT cneunajibHoro OKcnepnMeHTajibHoro nccjiejiOBaHMH. 
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CaMUbi 6ejiOMopcKMX L. saxatilis w L . obtusata CTaHOBHTCH nojiOB03pejibiMH 
b B03pacTe 2—3 jieT (CeprneBCKMM h jx p., 1991). Hauiw ztaHHbie noKa3biBaK)T, 
hto 3apa>KeHMe M. piriformes MOxceT npowcxo^HTb KaK jx o HacTyruieHMH nojic>B03- 
pejiocTH, TaK m nocjie 3Toro MOMeHTa. B nepBOM cjiynae B03,aeMCTBMe napa3HTa 
6yzteT BbipaxcaTbCH b TopMoxceHHH pa3BHTMH KonyjiHTMBHoro annapaTa. Bo bto- 
poM — penb 6yaeT hath co6ctbchho o pe,ayKUHH yxce cc|)opMMpoBaHHbix chctcm. 
B03paCT HCn0JIb30BaHHbIX B pa 60 Te 3apaXCeHHbIX HHBa3HOHHbIMM CTa^HHMM 
M. piriformes mojijiiockob oueHHBaeTCH b 3 m 4 rojxa. TaKMM o6pa30M, yHMTbiBan 
B03M0xcH0CTb zuiHTejibHoro napa3MTMpoBaHMH HHBa3HOHHbix CTa^HM M. pirifor¬ 
mes B MOJIJIIOCKaX, MbI He MOXCeM 0,aH03HaHH0 OTBeTMTb Ha Bonpoc O BpeMeHH 
3apaxceHHH no oTHomeHHio k MOMeHTy HacTynjieHMH nojiOB03pejioc™. 3tot bo- 
npoc BaxceH jxnn nponcHeHMH nocjie^OBaTejibHOCTH TKaHeBbix peaKUHH xo3HHHa 
npn 3apaxceHHH h ztajiee jxnn o6cyxc,zteHHfl B03MoxcHbix MexaHH3MOB B03 ( zteMCTBMH 
napa3HTOB Ha penpcuty ktm BHy k> CHCTeMy xo3HMHa. 
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MODIFICATION OF THE STRUCTURE OF PENIAL GLANDS IN MALES 
OF THE INTERTIDAL MOLLUSCS LITTORINA SAXATILIS AND L. OBTUSATA 
UNDER THE INFLUENCE OF THE INFESTATION BY TREMATODE 
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tory organ, penial glands. 


SUMMARY 

Sporocycts of the «pygmaeus» microphallides ( Microphallus piriformes) are localized in 
hepatopancreas and gonads of Littorina molluscs causing total parasitic castration. A histo¬ 
logical study of penial glands in Littorina saxatilis and L. obtusata males infested with tre- 
matodes M piriformes has been made. Copulatory organs of noninfested molluscs, molluscs 
after recent contamination (with not completely formed daughter sporocysts), and molluscs 
containing mature metacercariae inside daughter sporocysts were examined. Based on the 
data obtained, probable dynamics of the histological structure of infested glandular appara¬ 
tus was established. It was shown, that the trematode infestation have an influence on the 
muscular and secretory parts of penial glands. The wall of the penial gland muscular capsu¬ 
le becomes more fine in infested L. saxatilis. On the contrary, this wall is vastly thicker in 
infested L. obtusata , as compared with noninfested individuals. Glandular cells of the mol¬ 
luscs’ penial glands decreases the amount of granular secret in both species. In L. obtusata 
the number of secretory cells is shown to be reduced up to their total disappearance. The 
above pathological changes probably prevent normal function of penial glands. 
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